The increasing requirements for automotive drives with internal combustion engines on reduced fuel consumption, low emissions and good driveability need continuous improvement of combustion and exhaust treatment processes and their control. This can be reached by a higher variability with an increase of actuators and sensors in addition to thermodynamic, mechanical and structural improvements. Modern engines have therefore an increasing number of manipulation variables and sensors and a complex electronic management. The design of the many control function requires good physical understanding and model-based methods taking into account mechatronic engineering principles.
The increasing requirements for automotive drives with internal combustion engines on reduced fuel consumption, low emissions and good driveability need continuous improvement of combustion and exhaust treatment processes and their control. This can be reached by a higher variability with an increase of actuators and sensors in addition to thermodynamic, mechanical and structural improvements. Modern engines have therefore an increasing number of manipulation variables and sensors and a complex electronic management. The design of the many control function requires good physical understanding and model-based methods taking into account mechatronic engineering principles.
The book treats as well physical-based as experimental gained engine models for gasoline (spark ignition) and diesel (compression ignition) engines and uses them for the design of the different control systems. The procedure and the workflow from theoretical and experimental modeling over simulations to calibration with test benches is systematically described and demonstrated by many examples. Not only the stationary but also the dynamic nonlinear behavior of engines is taken into account. The combustion engine models include the intake system, fuel supply and injection, combustion cycles, mechanical system, turbochargers, exhaust and cooling system and are mainly generated for real-time computation. Engine control structures and engine control development with different digital feedforward and feedback control methods, calibration, optimization and simulation tools are considered in detail. Various control systems are developed for gasoline and diesel engines with both, conventional and alternative combustion processes, based on nonlinear static and dynamic multivariable engine models and demonstrated by experiments on test benches.
The book is an introduction into the electronic engine management with many examples for engine control and it is oriented to advanced students working in control, electrical, mechanical and mechatronic engineering and will also be useful for practicing engineers in the field of engine and automotive engineering.
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